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SECTION IIL-FORECASTS. 
FORECASTS AND WARNINGS FOR J A N U A R Y ,  1016. 

By H. C. FRANKENFIELD, Profemr of Meteorology. 
[Dated: U. 8. Weather Bureau, Washington, Feb. 8,1918.1 

QENERAL P R E S S a E  DISTRIBUTION OVER THE UNITED 
8TATES AND CANADA, INCLUDING THE SANDWICH AND 
ALEUTIAN ISLANDS, ALASKA, AND THE WESTERN POR- 
TION OF THE MIDDLE ATLANTIC OCEAN. 

The month was remarkable for the persisteiice of abnor- 
mall high pressure waves over the Aleutkn Islands, 
Ad:, and the middle Atlantic Ocean. There were but 
two da during t,he month, tvhe 5tfli and 19th, when pres- 
sure f zbe low the normal over tahe Aleutian Islands and 
Alaska, then only to a very moderate estent, iind fol- 
lowed quickly b a rapid rise to much above noriiial con- 
ditions. Over t 7l e North Atlantic there were three falls 
to slightly below normal conditions-on the 3d, Sth, and 
17th. At the same time uniformly low pressure prevailed 
over the South Pacific, as indicated by reports from Hon- 
olulu, with a marked fall and severe storms from the 16th 
to the 18th, inclusive. There were on1 two clays, the 1st 
and 29th, when the 
normal, and then of & inch or so. There 
was, however, a pressure at Sitka on tlie 
19th and 20th, which did not extend to the northward. 
In the Pacifk States low pressure prevailed throughout 
the month with a few unimportant exceptions, and on 
January 27 the barometer at S m  Francisco read 2S.84 
inches, the lowest pressure (reduced to sea level) ever 
recorded at  that station. The previous record of low 
pressure was 29.12 inches on February 31, 1891. To the 
eastward of the Pacific States there was quite R regular 
succession of high and low areas, some of them of quite 
marked character, but as 8 rule they did not reach the 
Atlantic States, as the prevailing high ressure over the 

of the country so that they moved northcastwmd over 
the Up er Lake Region and from thence easenorth- 

The general result of this distribution was B prolonged 
period of heavy rains and snows in tvlie Paciiic States, 
snows in the 

at Hono P uln was above tlie 

ocean diverted them after they reached t P le central portion 

eastwax. i 

STORM WARNINGS. 

On the morning of the 2d a western disturbsnce of 
uite marked character was central over eastern upper 

&chi an with a trough extending southeastward into n 

southwest storin warnings were ordered froiii E c l n w - ~ r ~  
Breakwater to Boston. The storni did not clovelop 

sewn d ary depression over the District of Columbia, and 

occurred. Dur- 

and on the morn- 
ing of tho 4t.h it was central ov-cr nort,liw&ern Lake supe- 
rior, with st.rong high pressure t.o the southeastward. 
Southw-est storm warnings were accordingly ordered at  
11 p. m. from Delaware Ilre?nkwat.er to East.port, Me., and 
fresh to st,rong southwesterly gales occurred, following the 
enstward passage nnd incrcnsing intensity of the storm. 
On the morning-of the 5t,h the warnings were estended 
southward to 1% ashington, N. C., and strong southwest 
gales also occurrcd over that. sectmion. The warnings were 
changed t,o nort.liwesta froiii Delaware Breakwater to East- 
port. at  11 p. m. of the 5th, :ind the gale did not subside 
until after t,he morning observation of the (5th. On the 
morning of the 6th tlie wnrnings from Baltimore to Wash- 
ingt,on, N. C., were changed to northwest., but were low- 
ered nt (r p. m., as tho winds cliininished b y  afternoon. 

By the morning of the 7th a moderate disturbnnce had 
de-reloped over western North Carolina md, ns pressure 
was quite high to t,he northeast4ward, nort,henst st,oriii 
warnings were ordered from Norfolk, Va., to Hatteras, 
N. C!., n.t 10:30 a. ni. Moderate northeast gales occurred 
during the day and night and until after the morning 
observation of the following day. 

On the morning of the 9tmh pressure was very low over 
the Northwestern States with a strong gradient to the 
eastward, and at 9 a. ni. advisory messages for strong 
southerly winds were sent to open ports on Lake Michigan, 
and winds occurred as forecast. This same disturbance 
continued quite rapidly eastward, and at  11 p. m. of the 
9th sout,hwest warnings were again ordered from Hattseras 
to Eastport. There was also a sec0ndar.r depression over 
southeastern Colorado with a strong gradicnt to the south- 
eastward, and southeast w:wnings were ordered a t  the 
same time on the Gulf coast froin Mobile, Ala., to Carra- 
belle, Fla. Strong winds occurred dona the Atlantic 
coast as forecast, but thore were none on h e  Gulf, as the 
Colorado disturlmnce failed to develop and the warnings 
were therefore lowered a t  10 a. M. of the loth. At 11 
p. m. of the 10th the nwminw on the New Jersey coast 
were changed to northwest, wkle the southwest warnings 
on tho New England coast were continued, the storm at 
that time being central over talle Province of Ontario. 
The storm nioved more to the northeastward than had 
been anticipated, and the warnings on the Atlantic coast 
were lowered at 10 :30 a. m. of tlie 11 tli. h o t h e r  disturb- 
anc.e from the North Pacific had been moving southwest- 
ward, and by the night of t,lie I1 th it, had reached north 
central Tcsas with 21, strong and very cold high area to tho 
northwarcl, resulting in rery sharp gradients in both pres- 
sure and temperature. Ad-risory warnings were therefore 
sent to open ports on Lake Michigan for increasing north- 
east winds with snow. This forecast was fully verified. 
On the morning of the 13th the disturbance was over 
sout,hern Illinois with the cold high area still to the north- 
westward. There was also a secondary disturbance near 
the mouth of the Rio Grande, and southwest storm 
~,\-:-,miiigs wwe ordered a t  12 noon on the Gulf coast 
froiii Mobile to  Carrr~belle. At 6 p. in. southeast storm 
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warnings were also ordered on the Atlantic coast from 
Portsmouth, N. H. to Delaware Breakwater, and at 
Baltimore and Waskington. At 4 p. m. the southwest 
warnings on the Gulf coast were extended to Rockwell, 
He., and at 11 p. m. the southeast ones on the Atlantic 
coast were extended over the Maine coast and southward 
to Jacksonville. Again the southern disturbance failed 
to develop to any great estent and the winds on the Gulf 
and south Atlantic coasts were no more than fresh, while 
on the north coast they were fresh to strong. No more 
warnings were ordered until 11 p. ni. of the 16th, when 
the rapidly rising pressure over the interior of the country, 
follomg another western disturbance that was then over 
the lower St. Lawrence Valley, intlic.atec1 inc,rensin west 
to northwest winds on tlie Atlantic coast, and norfkwest 
warningswere therefore ordered a t  11 p. m. from Hatteraa 
to Boston. Fresh west to nort,liwest gales occurred on the 
following day. 

On the morning of the 18th a clisturbance froni the 
Hudson Bay country was central over western Ontario 
w i t h  increasing intensity, and s ecid observations indi- 

coa t .  Southwest storin wmiiiiw were therefore ordered 
at 3:30 p. m. from Sandy HooE, N. J., to Nantucket, 
Mass., and moderate southwest to west g:dcs occurred. 
By the morning of the 19th tlie storni had passed into the 
Gulf of St. Lawrence and tlie mnrnings were ion-cred. 
There was a t  this time still anot,her dist.urbance of marlxd 
character over western South Dakota wit.1i strong prcssyre 
gradient to the eastward, and nclvisory warnings of fresh 
to strong southerly winds, with snow-, were sent to open 
ports on Lake Michigan. On the evening of tho 19tmh 
these conditions ocwrred as furecast. At 4 1). in. of the 
20th southwest warnings were ordered from D ~ l : t \ ~ i i ~ ?  
Breakwater to Enstport, on account of the rapidly de- 

Sonic 

but by the morning of the 21st they had climinislietl 
greatly and the warnings were accordingly lowered at  
9 a. m. 

The western stornis contiimed their rapid succession. 
On the niorning of the 22d thore was another to the north 
of Lake Superior, and southwest storm warnings were 
again ordered from Sz 1 Hook to Boston, and at  3:3O 

time advisory niesstiges for st,roiig nortliwestdy winds 
and much lower temperature were scnt to open ports 011 
Lake Michigan. All of t-hese condit,ions occurred as fore- 
cast and there were severe southwesterly gales on t,lie 
north Atlantic coast. 

There was no further occasion for w:wiiings until the 
%th, when a disturbnnce froni the southwest h:td reached 
the Canadian Maritime Provinces by way of the IJpper 
Lakes. Special observations indicated r:tpidly rising 
pressure to the westward, and northwest storiii w-miiigs 
were therefore ordered at 1 p. m. from Sandy Hooli to 
Nantucket. Moderate to fresh west to northwest gsles 
occurred and also extended northward dong the entire 
New England coast. 

On the morning of the 31st the last disturbsnce of the 
month extended from the mouth of the Rio Grnndo 
northeastward to Georgian Bay, with the priiicipal center 
of depression over the latter region. Special obscw-n- 
tions indicated a further development of this sc?ctloli O F  
the low area and, a t  3 p. ni., south~~-i-c.at8 atori:i wmiii>~.gs 
were accordingly ordered from r)e!:l.\\-iire Drenkwat,er t.0 
Eastport. There wn.s, however, no further clerelopnicnt 
in the intensity of the storm so that only fresh wiiid:; 

cated increasing southerly win R s on the north Atlantic 

ressure from the western disturhance. 
moderate creasing P y strong winds occurrsd on the night of tlic 21)t.h, 

p. ni. estended sout,hw-w.c .ncr to _&tlnnt,ic. City. Ata the so.xiic 

resulted, and on the morning of February 1 the warn- 
ings were ordered down. 

COLD WAVES AND FROSTS. 

The great feature of the weather in the United States 
for the month was the north Pacific disturbance that 
first 2.1' eared on the 5th day of the month. An offshoot 
froiii tfis disturbance moved eastward on the 7th and 
8th. but it disappeared north of Lake Su erior. Another 
offshoot on the following dily develope 1 niore character 
and mored enst-soutlie~.stward with increasing intensity, 
divirhg into two sections during the night, one over 
southenst Mimiemta rmd the other over southeast Colo- 
rado. The southern end soon disappeared, but the 
nort-lierii one continued ens twnrd over the usual track, 
rmd m.s followcxl hy 8 strong h b h  area thst fimt ap eared 
over Albertn 011 the niorniiig of the 9th. This higg mea 
dc;-clopccl rq1ic1l-y to the southemtwmd and enstwnrd 
with below-zero teniperatures, and there w a ~  e+er indi- 
cr:tioii that it, would extend e:zstwnrd following t B e off- 
shoot froiii thc Pacific disturbnnce, but the imin dis- 
tiurlmire itwlf began to inow southeastward during the 
i;iglit of the 9th-lOth and coiitinued dong the western 
slo >e of t,he niountaim, renching centrnl T e n s  by the 

enstward rogross of the cold wave iind high area to the 
i:orthw:ir$ but a t  the mine tinie the high area continued 
to incrense in magnitude and iiiteiisity and the tern era- 
t,ures continued to fall, so that on the niorning o F the 
13th, with the disturbance extending in tl, narrow trough 
from east Texas to Lake Michigan, very cold weather 
prevailed to the westward and northward, with a mini- 
mum reading of 5S0 bslow zero at Prince Albert, Sas- 
katchewan, and with the line of zero temperature ex- 
tending to the Kansas-Oklahoma boundary. Below- 
zero temperatures also prevailed in the Middle Plateau 
and freezing temperatures in the Pacific States. To the 
enstward and southward of the disturbance there was 
an abnormal rise in temperature with a masimum read- 
ing of SOo a t  Meridian, Miss., (luring the 12tJ-1, equal- 
ing the Janua record at that station. On the morning 

Ontario and the crest of tslie hi h area had nioved south- 

continued in the Nortlimst, hac1 hecomc more interne in 
the Phins States, and had estcndecl to tlie Texas coast, 
wliere the tcniperatures were from 1 O  to 6' below the 
freezing point. Tho line of mro teniperature had also 
estended emtv-nrd as far ns the Illinois-Inrlinna liue 
and into the northern Upper Lake Region. Snows and 
rains aiicl severe gales attended the movement, and the 
usunl storm warnings were clis ~Inyecl 011 tlie Atlantic and 

to open ports on Lake Michigan. Cold-wave? warnings 
had been ordered on the first appearance of the high area 
over the Cmadian Northwest, and they were 
estended until betsween the 10th and 13th they ad been 
ordered for practically the entire country except the 
Pacific States. 

On the morning of the 14th the temperature had fallen 
decidedly ir.: t,lie -4t.lant8ic and east Gulf States, except 
over centrsl and sout.lier?? Florida! m d  low temperatures 
continued elsewhere, but >i-it,h a, risil:g tmdoncy west of 
the Mississippi River. There was :It this time mother 
nort,li Pacific clisturbnnce cent,rttl over ::ortheill Nevada 
and pressure was again rising over the C!anaclian north- 
west. The disturbance moved to the southeastward with 

x g  4 it of the 11 th. This movement interfered with the 

of the 13th T t e center of the disturbance was over 

eastward over the Missouri Va F ley. The cold wave had 

Gulf coasts sncl cmt,iona.ry nc 1 vices were frequently sent 
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decreasing intensity, reaching west Texas by the evening 
of the 15th. In the meantime another disturbance 
froni the southern Hudson Bay country had moved so th- 

ances then co1itinu.d eastward with ra idly rising pres- 
sure followin from the Northwest, an8 beginnin- with 

the western ortion of the Washington forecast district 

distric.t generally, except the upper Lake region, and cold 
wzves occurred as forecast,, t.lie line of freezing tenipera- 
ture extending into northeast Florida on the morning of 
the 18th. 

On the morning of the 1it.h a marked Pacific dis- 
turbance was central off the coast of southern California 
attended by very heavy rains, while strong high pressure 
continued to the northeastwnrcl. The disturbance moved 
northeastward t.0 Hudsoii Bay during the next three 
days, bat a secondary disturbance that developed duriiig 
the 20th .over Colorado moved northeastward to eastern 
Nebraska by the morniEg of the 21st, while another dis- 
turbaiico of still more marked character was ceiitrnl 
north of Montana, with rapidly rising pressure and much 
lower teniperntures closely following. 
21st the Nebraska disturbance w,m north of La e Superior, 
while the Canaclinn one had p:issed east of Manitoba wit-h 
cold weather to the westward, and cold-wave warniiios 
were accordingly ordered for u )  er Michigan. EarTy 
in the aft.enioon of the 23d cokfwave warnings were 
also ordered for lower Michigan, but another severe 
disturbance from the north Pacific intervened and the 
fall in temperature orer upper Michigan, while decided, 
was not sufficient to justify a cold wave. Over lower 
Michigan there was practicdly no fall in temperature. 
The lnst-mentioned disturlmnce iiioved eastward and, 
on t,lie morning of the 34th, it estencled from sitstern 
Colorado to westeim Lake Superior in very inoderate 
forni, wit,h another -very cold high aren to the north- 
westward. Cold-wave warnings were accordingly or- 
dered early in the tiftenioon for the northern portion of 
lower Miclii-an, but again a low pressure area from tho 
West interkrcd and the warnings were not verified. 
This low nrea on the morning of the 26th was central over 
western Colorado, the general depression extending 
southeastward into western Texas and thence northeast- 
ward into Iowa, while to the northward pressure re- 
mained very high, with low temperatures. As pressure 
continued to rise in the Northwest, cold-wave warnings 
were ordered on tfhe night of the 26th for the Ohio VtilIey 
and lower Michi an, but the low mea nioved northoast- 

upper Lake region, and the fall in teniperature, while 
ranging from 20" to 30", was not sufficient to justify the 
hoisting of the cold-wave wnmings. 

However, tslie tern ernt;lire at Havre, Mont., at 8:15 

previous January record at  that station, and was also the 
very lowest recorded temperature there for any month of 
any year. At 7 a. m. the temperature was -55" F. and 
at 8 a. m. it was -56O. On the night of the 27th cold- 
wave warnin were ordered for western and northern 
New York, t r e upper Ohio Valle , and east Tennessee. 
This warning was practically ve ed, and the cold wave 
extended into New England. 
As low ressure still persisted throughout the Central- 

West and gouthwest, with the cold high area to the north- 
westward, cold-wave warnings were ordered on the ni ht  
of the 29th for Mississippi and western Tennessee, f u t  
the Central-West disturbance moved very.slowly and the 
warnings were ordered down on the following morning. 

eastward to extreme western Ontario. Both dist 1 rb- 

the 16th, co B d-wave warninqs were again orderd over 

arid esteiide 1 on the night of the 16th throughout the 

At F ln. Of the 

ward by may o K the upper Mississippi Valley and tmhe 

a. IU. of the 27th fe 8 to -56.7" F., or lower than auy 

It will be noted that many of the cold waves forecast 
failed of verification, and this failure must be attributed 
solely to the abnormal movement of the western low 
areas, which was almost uniformly to the north-north- 
eastward after reaching t,he southern Plains States. 
This abnormal movement was, of course, due to the pro- 
longed and unprecedented persistence of the high area 
over the western Atlantic. Ocean, which was maintained 
with almost undiminished strewth throu-hout racticall 
the entire 1nontli, notwithstanXing the Pact t%at at dJ 
ferent times there were some evidences of ita partial 
dissolution at least. 

DISTRICT WARNINGS DURINQ JANUARY. 

Chicago distmk-January averaged very cold through- 
out the Northwest, with frequent temperature chanys, 
and cold-wave warnings for some portion of the district 
were issueil 011 20 diiys during the month. The warnings 
of the lst, 3d, l&h, 35th, and 30th were for a small part 
of the district, covering only one or two States, while 
those of the 4th, 5th, 9th, loth, l l th ,  12th? 15th, 21st, 
22~1, 2 3 4  84th, 3Gth, 37th, 29th: and 31st covered lar er 
areas. The iiiost important warainw were those of t % e 
4th, coverine the ionounced col8 wave of the 5th 

wave over tho northern half of the district, those of the 
llth-12th for the severe cold wave of the 13th in the 
u per Mississip i Valley and western Lake region, and 

in Montana, the Dakotas, and Nebraska. 
Heavy-snow warnings were issued for northeast and 

central hlinnesota on the 1st and for northern Wisconsin 
and northern mid eastern Minnesota on the 26th.- 
Chas. L. Bitclwll, Assistant Fosveaster. 

Dcnwr dist&t.-Tlie month was stormy and more than 
the usual number of special warnings were issued. 

Frost warniii.gs of the llt,h, 13th, and 31st for southern 
Arizona were fully verified, while the warninns, generdy 
for local frost., of the 7th. 13th 19th, and ? O h  were ven- 
fied in part. The warning of the 15th vias a failure; 
instmead of fros.t, rain set in. 

A cold-ware warning was issued on the morning of the 
4th for north-central Colorado and in the evening for 
eastern Colorttclo. While sharp falls occurred, tempera- 
tures did not reach verifying values. The anticyclone's 
influence was lessened by a remnant of low pressure left 
along the foothas of t31ie Continental Divide. 

The cold-wnvc wmiing on the evenine of the gth, for 
eastern Colorado and northeastern New aexico, was fully 
verified only along the middle eastern border of Colorado. 
The course of the anticyclone was too far eastward, prob- 
ably due to increasing domination of the low west of the 
mountains. 

On the mornin of l l t h  cold-wave warnings were 

Arizona, and southern and eastern Utah. These warn- 
ings were fully verified, the cold wave being conhed 
ontirely to the areas specified. 

The cold-wave warning of the 15th for the vicinit of 
Denver, southeastern Colorado, and northeastern J e w  
Mesico was fully verified in southeastern Colorado and in 
nortnherlsteim New Mesico, except in the mountains near 
Santa Fe. For Denver the warning gave only 12 hours' 
notice. 

On the 21st a cold-wave warning was issued for north- 
central Arizona. This warning was fully verified. 

A warning on the 24th for eastern Colorado was fully 
verified only in extreme northeastern Colorado. The 
course of the anticyclone was too far  eastward. 

throughout tyie Nort %' west, those of the 9th for the cold 

t I! ose of the 23 R -34th for the cold wave of the 24th-25th 

issued for Colora % 0 ,  northern New Mexico, northern 
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Warnings were issued on the 26th for western Colorado, 
northwestern New Mexico, northern Arizona, and south- 
ern Utah. These places were visited by a cold wave 24 
hours after the expnation of the regulation period. Fall- 
in pressure in the west and the southeastward movement 
of&h pressure on thc eastern slope delayed the occur- 
renoe of the cold west of the mountains. 

Warnings issued on the 27th for mstern New Mexico 
and the 31st for southeastern New Mesico were not veri- 
fied. The courseof the anticyclone was deflcctrd too far 
eastward.-Fr~d. H.  Braiiil~nburg, District Forecaster. 
New Orleans dhtrict.-Cold-wave warnings were issued 

on the ni ht  of the 10th for Oklahoma and the Texas 
Pmhandf; they were extended on the 11th and 12th 
over the interior of Tesas? Arkansas, and Louisiana to the 
Gulf coast. An unusually severe cold wave prevailed, 
with tern eratures btxlow zero, over the nort,liwestern por- 
tion of ti e district, 10' F. to 16' F. over the interior of 
Texas and Louisiana, with freezing on the Gulf coast. 
The temperature was 22' to 2s' in the sugar and trucking 
re 'on. 

%arnings were ordered on the 15th for a cold wave for 
the northern portion of west Texas, Oklahoma, and the 
northwest portionof east Tesas, and they wtw estrnded on 
the 16th to the Gulf coast. A decided fall in temperatuw 
occurred throughout the district? givin5 tempcratures of 
18' to 14' over the northern portion of t c district, 16' to 
24' over the interior, and freezing to the Gulf coast. 

On account of an area of high pressuro and cold 
weather, which ersisted over the northem R.ocky 

warnings were ordered over Olrlahomn and the north- 
weatern portion of Texas on the afternoon of the 24th, 
and re eated on the 25th and 26th. The high pressure 
and co r d wave remniried stationary until the night of the 
26th, when a cold ware visited the northwesteim portion 
of the district. The warniiigs were extended during the 
26th and 27th over Arkansas, northern Louisiana, and 
to the Texas coast. The movement, of the cold wave 
southeastward was retarded, and while a decided fall in 
temperature oc!curred over the district, the required niini- 
mum temperatures were recorded at only a few stations. 

Mountain region P rom the 24th to the 26th, cold-wave 

Cold-wave warnings were issued for Arkansas, northern 
Louisiana, and the interior of eastern Texas on the after- 
noon of the 29th, but the hi h ressure area off the south 
Atlantic coast persisted an$ tEe warning failed of veri- 
fication. 

Cold-ware warnings for southern Texas were issued on 
the niornin of the 31st and for southern Louisiana on 

conditions. 
Storm warnings were ordered for portions of the west 

Gulf coast on the lltli ,  Isth, 16th, 20th, m d  27th, and 
verifying win& occurred at some stations, exce t in the 
case of the warning issued on the 27th.-I. %. Cline, 
District Rwsca,ster. 

Portland, Oreg., d.istrr.ct.-A nuniber of storm warnings 
were issued during the month. All were justified and 
nearly all verified. Wind velocities of 60 miles an hour 
were recorded on several days at Tstoosh Island; but 
the most severe storm of the nionth was on the 22d, 
when a current velocity of 94 miles an hour from the 
south was recorded at PS'orth Head, Wash. 

A cold-wave warning for southern Idaho was issued on 
the 15th and was verified h a 20-degree fall in tem- 

{ours. There was only a 10-degree fall at Boise.-T. F. 
Dra?ia, Local Forecaste. 

S a m  Framimo di&ict.-Januar , 1016, was unusually 

were issued. Some of the warnings were not verified by 
wind velocities from coast stations, but the masters of 

that the warn- 

to southern California 
aniply justified. 

On the afternoon of the 37th, a severe s t o m  assed 
inland just south of San Francisco, causing the Y owest 
barometer readings on record a t  many stations. The 
minimum sea-level pressure at this station was 28.84 
inches. Shortly after the passa e of the center the wind 

District Forecaster. 

the night o f the 31st. They were justified by resulting 

erature at PocateJlo, viz, 9 rom 20'F. to O'F. in 18 

stormy on the California coast an (9 many storm warnings 

t a t  Point Reyes Light re istere cf an extreme velocit of 
102 miles an hour from t a e northwest.-Geo. H. Wi on., 


